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ABSTRACT 

Wild juveni le  coho salmon were coded-wire tagged and r e t u r n i n g  a d u l t s  were 
enumerated and sampled i n  s e v e r a l  s t ream systems i n  Southeast  Alaska i n  o rde r  
t o  e s t ima te  s tock  parameters  i nc lud ing  t o t a l  escapement, f i s h e r y  con t r ibu t ion ,  
migratory p a t t e r n s ,  age s t r u c t u r e  and s u r v i v a l  r a t e s .  A t o t a l . o f  40,295 coho 
salmon smolts  and r e a r i n g  juven i l e s  was captured,  coded-wire tagged and 
r e l ea sed  a t  s i x  si tes i n  Southeast  Alaska du r ing  1 J u l y  1987 - 30 June 1988. 
~ l s o ,  dur ing  t h i s  per iod ,  coded-wire tagged a d u l t  coho salmon r e tu rned  t o  n ine  
s i t e s  of which fou r  were sampled f o r  t o t a l  escapement and t h e  inc idence  of 
coded-wire t a g s .  The s p a t i a l  and temporal  d i s t r i b u t i o n  of t h e  f i s h e r y  ha rves t  
of i n d i v i d u a l  s t o c k s  was e s t ima ted  f o r  t h e  seven s t o c k s  f o r  which s u f f i c i e n t  
f i s h e r y  t a g  r ecove r i e s  were a v a i l a b l e .  I n  add i t i on ,  t o t a l  r e t u r n ,  ha rves t  
r a t e s  by f i s h e r y  and s u r v i v a l  r a t e s  were es t imated  f o r  t h o s e  s tocks  f o r  which 
escapements were enumerated and sampled. Three s tocks  t h a t  were s e l e c t e d  f o r  
cont inued annual  t agg ing  and recovery based on t h e  r e l a t i v e  success  of t agg ing  
and escapement enumeration e f f o r t s  inc luded  Ford Arm Lake, Hugh Smith Lake and 
t h e  Berners River .  Estimated a d u l t  coho salmon r e t u r n s  t o  t h e  t h r e e  systems 
i n  1987 were t h e  lowest recorded s i n c e  t h e  i n i t i a t i o n  o f  i n v e s t i g a t i o n s  i n  
1982. Est imated t o t a l  r e t u r n s  t o  t h e  Berners River du r ing  1982, 1983 and 
1985-1987 ranged from 14,058-34,036 f i s h  and averaged 25,587 while  t o t a l  
harves t  r a t e  e s t i m a t e s  ranged from 0.711-0.929 (average 0.782) . The Berners  
River s tock  e x h i b i t e d  a  r e l a t i v e l y  l a t e  migra t ion  t h a t  was r e s t r i c t e d  l a r g e l y  
t o  nor thern  f i s h i n g  d i s t r i c t s ,  wi th  peak t r o l l  c a t ches  occu r r ing  i n  l a t e  
August t o  mid-September p r i m a r i l y  i n  I c y  S t r a i t ,  Cross Sound and waters  no r th  
of Cape Spencer.  The Ford Arm s tock  was s i g n i f i c a n t l y  a v a i l a b l e  over  a  broad 
time pe r iod  from t h e  beginning of J u l y  through t h e  f i r s t  week of  September 
with n e a r l y  75% of t h e  ha rves t  occu r r ing  i n  Cen t r a l  Outside d i s t r i c t s  (113, 
154) and most of  t h e  remainder t aken  i n  Cross Sound and Northern Outside 
d i s t r i c t s .  Ford Arm Lake, which i s  loca t ed  c e n t r a l l y  i n  t h e  a r e a  o f  most 
i n t e n s i v e  t r o l l  f i s h i n g  e f f o r t  on t h e  o u t e r  coas t ,  i ncu r r ed  an  average 
es t imated  t o t a l  ha rves t  r a t e  of 0.548 (range 0.436-0.691) of which 0.505 
(0.413-0.607) was a t t r i b u t e d  t o  t h e  t r o l l  f i s h e r y  while  0.043 (0-0.148) was 
a t t r i b u t e d  t o  purse s e i n e  gea r .  The t o t a l  es t imated  a d u l t  r e t u r n  t o  Ford A r m  

Lake ranged from 3,229-6,287 f i s h  (average 4,623) . The t o t a l  1987 r e t u r n  t o  
Salmon Bay Lake on no r theas t  P r ince  of Wales I s l a n d  was e s t ima ted  a t  2,954 
with a  t o t a l  ha rves t  r a t e  of 0.573. During 1982-1987, e s t ima ted  t o t a l  r e t u r n s  
t o  Hugh Smith Lake south  o f  Ketchikan ranged from 2,352 t o  6,287 (average 
4,623) while ha rves t  r a t e  e s t i m a t e s  ranged from 0.525-0.651 (average 0.613) . 
Rearing juveni le  coho salmon tagged i n  t h e  summer of 1984 a t  t h e  Berners River  
and Hugh Smith Lake r e tu rned  t o  t h e  f i s h e r i e s  and escapements a t  e s t ima ted  
r a t e s  of 5 .1% and 10.2%, r e s p e c t i v e l y .  Smolts tagged a t  Hugh Smith Lake i n  
1986 surv ived  a t  an es t imated  r a t e  of 10.7%. 

KEY WORDS: Coho salmon, coded-wire, i n d i c a t o r  s tock ,  migra t ion  p a t t e r n s ,  
migra tory  t iming,  ha rves t  r a t e ,  Southeast  Alaska. 



INTRODUCTION 

The coho salmon (Oncorhynchus k i s u t c h )  i s  an  important  s p e c i e s  t o  commercial, 
s p o r t  and subs i s t ence  f i s h e r i e s  i n  Southeast  Alaska. The annual  commercial 
harves t  and decade averages s i n c e  1890 a r e  shown i n  Figure 1. Annual ca t ches  
increased  u n t i l  t h e  e a r l y  1950rs ,  while  a  peak decade average of 2.05 m i l l i o n  
occurred i n  t h e  1940's. The commercial c a t ch  remained a t  a  depressed l e v e l ,  
averaging 1.10 m i l l i o n  f i s h  annua l ly  from t h e  mid-1950's t o  e a r l y  1980ts ,  
followed by a  resurgence i n  t h e  e a r l y  t o  mid-1980's t o  2.01 m i l l i o n  f i s h  
(1980-1987 a v e r a g e ) .  The 1986 commercial ha rves t  of 3.33 m i l l i o n  coho salmon 
was t h e  l a r g e s t  on record.  I n  r ecen t  yea r s  commercial f i s h e r i e s  have 
accounted f o r  t h e  v a s t  ma jo r i t y  of  t h e  t o t a l  ha rves t ,  whi le  s p o r t  and 
subs i s t ence  f i s h e r i e s  have t aken  only  about 3 % .  The 1970-1984 average harves t  
by gear  type  a s  a  percentage of t h e  t o t a l  commercial c a t c h  was a s  fol lows:  
t r o l l -60%;  purse  seine-20%; d r i f t  g i l l ne t -13%;  and s e t  g i l l n e t - 7 % .  

The ma jo r i t y  of t h e  coho salmon ha rves t ed  i n  Southeast  Alaska a r e  produced i n  
over 2,000 endemic s t reams.  Important c o n t r i b u t i o n s  a r e  a l s o  made by t h e  
Canadian p o r t i o n s  of t h r e e  major t ransboundary r i v e r s  ( S t i k i n e ,  Taku and 
Alsek) and by s t reams along t h e  B r i t i s h  Columbia c o a s t .  Management of f i s h -  
e r i e s  f o r  coho salmon i n  Southeas t  Alaska i s  complicated by t h e  s c a t t e r e d  
d i s t r i b u t i o n  of t h e  resource  and h igh ly  mixed s tock  n a t u r e  of most of  t h e  
f i s h e r i e s .  E f f e c t i v e  management r e q u i r e s  an understanding of t h e  migra tory  
c h a r a c t e r i s t i c s ,  s t a t u s ,  p roduc t iv i t y ,  ha rves t  r a t e s  and c o n t r i b u t i o n  t o  t h e  
f i s h e r i e s  of c o n t r i b u t i n g  s tocks  o r  groups of s tocks .  

I n  order  t o  b e t t e r  understand t h e  migra tory  na tu re  of wild coho salmon s t o c k s  
and t h e  e f f e c t s  of t h e  f i s h e r i e s ,  a  juveni le  and smolt marking program was 
i n i t i a t e d  i n  1972. I n  t h e  e a r l y  s t u d i e s ,  f i s h  were marked wi th  f l uo re scen t  
pigment (Gray e t  a l .  1978) ,  while  coded-wire t agg ing  equipment was employed i n  
more r ecen t  s t u d i e s  beginning i n  1976. To da t e ,  wild coho salmon have been 
marked i n  23 systems throughout t h e  main p a r t  of Southeas te rn  Alaska (F igure  
2) and f i v e  systems near  Yakutat.  

The ma jo r i t y  of Southeast  Alaska coho salmon t h a t  were tagged  a s  1+ r e a r i n g  
juveni les  r e tu rned  a s  a d u l t s  2 yea r s  l a t e r  (Gray e t  a l .  1981) .  Most f i s h  
tagged a s  ou tmigra t ing  smolts  r e tu rned  t o  spawn t h e  fo l lowing  yea r .  

This  r e p o r t  i nc ludes  a  summary and a n a l y s i s  of t a g  r e l e a s e  and recovery d a t a  
f o r  wild Southeas t  Alaska coho salmon s tocks  under s tudy  by t h e  ADF&G, 
Commercial F i s h e r i e s  Div is ion  du r ing  t h e  pe r iod  from 1 J u l y  1987 - 30 June 
1988. For comparison, d a t a  from p r i o r  y e a r s  i s  inc luded  f o r  t h o s e  systems f o r  
which it i s  a v a i l a b l e .  Coded-wire t a g  d a t a  f o r  wild coho salmon popula t ions  
a t  Salmon Lake near  S i tka ,  Auke Lake and Yehring Creek near  Juneau, Chi lkoot  
Lake near  Haines, and Val lenar  Creek nea r  Ketchikan a r e  r epo r t ed  i n  t h e  ADF&G, 
Sport  F i sh  Div is ion ' s  F ishery  Report S e r i e s .  



SMOLT AND JUVENILE TAGGING 

Wild coho salmon smolts  and r e a r i n g  juveni les  were coded-wire tagged i n  f i v e  

systems i n  Southeast Alaska. 

Methods and Procedures 

Outmigrating smolts were captured f o r  tagging  a t  Hugh Smith Lake, McDonald 
Lake, Badger Lake and t h e  Kadashan River i n  smolt weirs  and fyke t r a p s .  
Wire-mesh minnow t r a p s  were used t o  cap tu re  age-l+ and o l d e r  juveni les  a t  t h e  
Kadashan River, McDonald Lake, Ford Arm Lake, and t h e  Berners River .  F i f t y  
t r a p s  b a i t e d  with salmon roe  were checked and s e t  four  t imes  d a i l y  a t  2-hour 
i n t e r v a l s  under normal water condi t ions .  Up t o  100 t r a p s  were s e t  and checked 
twice  d a i l y  under co ld  water condi t ions  ( l e s s  t han  11' C )  when f i s h  were l e s s  
a c t i v e .  Traps were moved f r equen t ly  t o  main ta in  t h e  h ighes t  p o s s i b l e  ca t ch  
r a t e s .  Juveni les  were he ld  i n  pens before  tagging  u n t i l  a  t o t a l  of 1,000 t o  
4,000 was captured,  but  not  f o r  a  per iod  longer  than  4 days. Gray and 
Mar r io t t  (1986) desc r ibe  t h e  minnow t r a p p i n g  method i n  d e t a i l .  Outmigrating 
srnolts captured by weir and fyke t r a p  were tagged and r e l e a s e d  d a i l y .  A 

d e s c r i p t i o n  of t h e  coded-wire tagging  technique under f i e l d  cond i t i ons  i s  
found i n  Koerner (1977) . 

Results and Discussion 

A t o t a l  of 40,295 outmigra t ing  smolts and r e a r i n g  juveni les  was coded-wire 
tagged dur ing  1 J u l y  1987 - 30 June 1988. Numbers tagged by system, year  and 
code a r e  l i s t e d  i n  Table 1. 

Ford Arm Lake Juven i l e s  

A t o t a l  of 11,054 juveni le  coho salmon was t rapped  and tagged a t  Ford Arm Lake 
dur ing  6 - 1 7  J u l y  1987. Of those,  an  es t imated  10,799 r e t a i n e d  t h e i r  t a g s  of 
which 6,971 were 62-79 nun, 3,516 were 80-100 mm, and 312 were l a r g e r  t han  100 
nun snout-fork length .  Trapping success  was e x c e l l e n t  a t  an  average of 9.3 
coho salmon 62 nun and l a r g e r  per  t r a p ,  while t h e  su r f ace  water temperature 
averaged 12.6' C .  

Kadashan River Juveni les  and Smolts 

A revolv ing  screen  Humphrey t r a p  was opera ted  on t h e  lower Kadashan River 
dur ing  by t h e  U.S. Fores t  Serv ice ,  Fo res t ry  Sciences Laboratory. A t o t a l  of 
3,072 juveni le  coho salmon and smolts  was captured  dur ing  28 Apr i l  - 14 May of 
which 3,037 were tagged and r e l eased .  Minnow t r a p s  w e r e  used t o  cap tu re  
juveni le  coho salmon i n  s e v e r a l  beaver ponds a long  t h e  lower r i v e r  a s  p a r t  of 



a  h a b i t a t  s tudy .  A t o t a l  o f  2,191 Coho salmon t h a t  were cap tured  i n  t h e s e  
ponds du r ing  1 4  May - 5 June were tagged and r e l ea sed .  

Hugh Smith Lake Smolts 

A smolt  weir a t  t h e  o u t l e t  of Hugh Smith Lake was opera ted  du r ing  13 A p r i l  - 
25 May. The f i r s t  coho salmon smolts  e n t e r e d  t h e  t r a p  on 26 A p r i l  and t h e  
count had peaked a t  over  500 per  day and dwindled t o  t h e  range of 50 - 100 pe r  
day by t h e  end of t h e  p r o j e c t .  A t o t a l  of  5,319 smolts  was counted of  which 
5,292 were tagged and r e l e a s e d .  Of t h e  t o t a l  number tagged,  5,202 (98.3%) 
were e s t ima ted  t o  r e t a i n  t h e i r  t a g s  based on overn ight  t a g  r e t e n t i o n  samples. 

McDonald Lake Smolts 

A t o t a l  of 5,761 coho salmon smolts  was cap tured  and tagged a t  McDonald Lake 
du r ing  20 Apr i l  - 24 May 1988 us ing  a  fyke t r a p  a t  t h e  o u t l e t  and minnow t r a p s  
i n  t h e  o u t l e t  a r e a  and i n  a  s i d e  pond. Of t h e  t o t a l  number tagged, 5,617 
(97.5%) were e s t ima ted  t o  have r e t a i n e d  t h e i r  t a g s .  

Badger Lake Smolts 

A t o t a l  of 3,559 coho salmon smolts  was cap tured  wi th  a  smolt  w e i r  and tagged 
a t  t h e  o u t l e t  of Badger Lake dur ing  May 1988. Of those ,  an e s t ima ted  3,523 
(98.9%) r e t a i n e d  t h e i r  t a g s .  

Berners River Juven i l e s  

A t o t a l  of 9,926 juven i l e  coho salmon was cap tured  and coded-wire tagged a t  
t h e  Berners River du r ing  17 - 30 June 1988. The average ca t ch  was r e l a t i v e l y  
poor at 4.6 coho salmon pe r  t r a p  f o r  f i s h  t h a t  were 60 mm and l a r g e r .  The 
mean l eng th  of tagged f i s h  was 79.0 mm (N = 827) and was not  s i g n i f i c a n t l y  
d i f f e r e n t  f o r  t h e  s lough (mean = 78.3 m; N = 440) and D e t ' s  Pond (mean = 79.7 
mm; N = 387) .  The temperature  i n  t h e  s lough averaged 7.5' C whi le  t h e  su r f ace  
of D e t ' s  Pond averaged 13.9" C.  

TAG RtCOVERY FRQErl FISHERIES 

Marine f i s h e r i e s  i n  Southeast  Alaska and no r the rn  B r i t i s h  Columbia w e r e  
sampled f o r  coded-wire t a g s .  Commercial c a t ch  sampling f o r  coded-wire tagged 
coho salmon i n  Southeas t  Alaska was conducted by ADF&G sampling personnel  
s t a t i o n e d  a t  f i s h  processors  and buying s t a t i o n s  l o c a t e d  throughout  t h e  
reg ion .  The samplers watched f o r  ad ipose  c l i p p e d  coho salmon du r ing  o f f -  



loading  and s o r t i n g  ope ra t ions .  Skippers  of f i s h i n g  v e s s e l s  and t ende r s  were 
interviewed t o  determine f i s h i n g  d i s t r i c t s  (Appendix A . 1 ) .  The heads of a l l  
adipose f i n  c l i pped  f i s h  were s e n t  t o  t h e  ADFCG Coded-wire Tag Lab i n  Juneau 
f o r  removal and decoding of t a g s .  Areas used i n  expanding random recove r i e s  
from t h e  t r o l l  f i s h e r y  were fou r  quadrants ,  while  r ecove r i e s  from n e t  and t r a p  
f i s h e r i e s  were expanded by P a c i f i c  Marine F i s h e r i e s  Commission (PMFC) a r ea .  
Time s t r a t a  used f o r  expanding ne t  and t r a p  r ecove r i e s  were s t a t i s t i c a l  weeks 
(Appendix A.2) ,  while t r o l l  f i s h e r y  samples were expanded over  t h e  t o t a l  ca t ch  
f o r  open pe r iods .  Exceptions were t h a t  t r o l l  r ecove r i e s  were expanded by 
s t a t i s t i c a l  week-quadrant f o r  a n a l y s i s  of migratory t iming  and period-PMFC 
a rea  f o r  a n a l y s i s  of harves t  d i s t r i b u t i o n .  Randomly recovered t a g s  were 
expanded by t h e  inve r se  of t h e  p ropor t ion  of t h e  ca t ch  t h a t  was sampled wi th in  
a rea ,  gear  type  and weekly s t r a t a  while adjustments  were made t o  account f o r  
l o s t  samples (Clark and Bernard 1987) .  

The ADF&G Sport  F ish  Div is ion  conducted a c r e e l  census and survey of t h e  
Juneau and Ketchikan marine r e c r e a t i o n a l  f i s h e r i e s .  Tags recovered from 
random samples were expanded over  f i v e  s t r a t a  f o r  t h e  Juneau a r e a  and t h r e e  
s t r a t a  f o r  t h e  Ketchikan a r e a .  F i sh  en te red  i n  t h e  salmon d e r b i e s  were 
sampled a t  a 1 0 0 %  r a t e  while o t h e r  landings  were sampled a t  an  o v e r a l l  r a t e  of 
11.3% f o r  t h e  Juneau f i s h e r y  and 1 6 . 7 %  f o r  t h e  Ketchikan f i s h e r y .  

Sampling of B r i t i s h  Columbia c o a s t a l  f i s h e r i e s  and r e p o r t i n g  of coded-wire t a g  
recover ies  was conducted by t h e  Canada Department of F i s h e r i e s  and Oceans 
(DFO) . 

ESCAPEMENT ENUbLERATION AND SAMPLING 

Methods and Procedures 

Coho salmon escapements were enumerated o r  es t imated  a t  Ford A r m  Lake, Salmon 
Bay Lake, Hugh Smith Lake and t h e  Berners River.  A s  many f i s h  a s  p o s s i b l e  
were examined f o r  adipose c l i p s  a t  weir  s i t e s  and dur ing  sampling ope ra t ions  
on t h e  spawning grounds. Marked f i s h  t h a t  were counted a t  wei rs  were 
examined with a magnetic f i e l d  d e t e c t o r  t o  determine whether o r  not  a t a g  was 
p re sen t .  Only f i s h  t h a t  d i d  not  r e g i s t e r  a p o s i t i v e  s i g n a l  were s a c r i f i c e d  
and t h e  heads s e n t  t o  t h e  t a g  l a b  f o r  f u r t h e r  v e r i f i c a t i o n .  Age-length-sex 
d a t a  was taken  from a t a r g e t  sample of 600 f i s h  from a l l  segments of t h e  run.  
Dai ly weir counts  and age-sex-length d a t a  a r e  r epo r t ed  by Wood and Van Alen 
( I n  p r e s s )  . 



Resu l t s  

Berners River Surveys 

The coho salmon escapement t o  t h e  Berners  River was surveyed and sampled 
dur ing  20-27 October.  A t o t a l  3,260 a d u l t  coho salmon was counted of which 
1,501 were captured  with a  12 m beach s e i n e  and sampled f o r  coded-wire t a g s .  
Thir ty-nine adipose c l ipped  f i s h  were recovered from which t h e  heads were 
taken and t a g s  decoded. Tags were found i n  31 of t h e  39 heads. Of t h e  31 

t a g s  recovered, 27 were implanted i n  1985 while  3 were implanted i n  1986 and 
one was l o s t  before  reading.  

Ford A m  Lake Weir 

The Ford A r m  Lake Weir was opera ted  dur ing  11 August - October 31 and remained 
f i s h - t i g h t  throughout t h e  per iod  of opera t ion .  The f i r s t  coho salmon passed 
t h e  weir on 15 August and a  t o t a l  of 1,579 a d u l t s  (age .l) was counted dur ing  
t h e  per iod  of opera t ion ,  a l l  of which were marked wi th  a  p a r t i a l  d o r s a l  c l i p .  
I n  add i t i on ,  115 a d u l t s  t h a t  d i d  not pass  t h e  weir were enumerated inc luding:  
16 unspawned dead a d u l t s  observed dur ing  downstream surveys (one of which was 
ad c l i p p e d ) ,  2  unmarked a d u l t s  (without ad c l i p s )  t h a t  washed up on t h e  weir,  
and 97 a d u l t s  t h a t  were counted downstream of t h e  weir  on October 30. 
Overa l l ,  a  t o t a l  of 1,597 a d u l t s  was sampled f o r  ad c l i p s  of  which 216 were 
marked. Of t h e  marked f i s h ,  215 were examined f o r  t a g s  of which 208 
r e g i s t e r e d  p o s i t i v e  wi th  t h e  magnetic f i e l d  d e t e c t o r  while  while  7 d i d  n o t .  
Tags were subsequent ly found i n  3 of t h e  7 f i s h  t h a t  d i d  not  r e g i s t e r  a  s i g n a l  
on t h e  f i e l d  d e t e c t o r .  Therefore,  t h e  sample of 215 marked f i s h  was assumed 
t o  conta in  211 t a g s .  A t o t a l  of 129 jacks (age . O )  was counted a t  t h e  weir of 
which 1 4  had adipose c l i p s  ( a l l  r e g i s t e r e d  p o s i t i v e  f o r  t a g s ) .  An a d d i t i o n a l  
7  jacks were counted downstream on 30 October.  

Salmon Bay Lake Weir 

The Salmon Bay Lake Weir was opera ted  from l a t e  June through 22 October and 
remained e f f e c t i v e  throughout t h e  pe r iod .  The f i r s t  coho salmon passed t h e  
weir on 1 September and a t o t a l  of 1,235 a d u l t s  ( age -1) and 31 jacks (age 
. O )  was captured  i n  t h e  t r a p .  I n  add i t i on ,  16 a d u l t s  were counted downstream 
of t h e  weir a t  t h e  t ime it  was removed and a  peak survey of 11 a d u l t s  was made 

i n  a s i d e  t r i b u t a r y  below t h e  weir on 8 October f o r  a  t o t a l  es t imated  
escapement t o  t h e  system of 1,262 a d u l t s .  Of t h e  1,235 a d u l t s  examined a t  t h e  
weir, 73 were miss ing  adipose f i n s .  A l l  were checked f o r  coded-wire t a g s  wi th  
a  magnetic f i e l d  d e t e c t o r  of which 33 d i d  not  r e g i s t e r  a  p o s i t i v e  s i g n a l .  
Upon examination of t h e  heads a t  t h e  t a g  l ab ,  only one of t h e  33 was found not  
t o  con ta in  a  t a g  implanted a t  Salmon Bay Lake i n  1985. The weir  crew noted 
t h a t  t h e  f i e l d  d e t e c t o r  d i d  not appear t o  func t ion  proper ly  and d i d  not  have 
adequate s e n s i t i v i t y .  A l l  of t h e  f i s h  t h a t  d i d  r e g i s t e r  a  p o s i t i v e  s i g n a l  



were assumed t o  con ta in  a t a g .  None of t h e  jacks t h a t  were enumerated a t  t h e  
weir were marked. 

Hugh Smith Lake Weir 

The Hugh Smith Lake Weir was opera ted  from e a r l y  June through 21 October.  The 
f i r s t  coho salmon passed t h e  weir on 3 August and a t o t a l  of 722 a d u l t s  and 13 
jacks was counted. Seventy a d u l t s  were enumerated below t h e  weir  j u s t  before  
i t  was removed on 21  October.  The weir was inope ra t iona l  du r ing  a pe r iod  of 
extreme high water f o r  a t o t a l  of 18 hours from 2 p.m., 30 September u n t i l  10 
a.m., 1 October. A t o t a l  o f  465 f i s h  t h a t  en t e red  t h e  l a k e  was tagged with 
Floy t a g s  and t h e  p o s t e r i o r  t h r e e  r ays  of t h e  d o r s a l  f i n  were c l ipped  ju s t  
above t h e  back a s  a secondary mark. Tag recovery surveys were conducted i n  an 
around t h e  i n l e t  s t reams (Buschman and Cobb Creeks) dur ing  December and 
November. Only 37 a d u l t s  were captured  wi th  d i p n e t s  and s p o r t  gear  of  which 
14 had Floy t a g s ,  while one f i s h  had a secondary mark t h a t  i n d i c a t e d  a l o s t  
t a g .  An a d d i t i o n a l  d o r s a l  f i n  mark was p laced  on a l l  recovery samples t o  
avoid repea t  sampling. A t o t a l  of 1,107 a d u l t s  passed i n t o  t h e  l a k e  dur ing  
and a f t e r  t h e  weir ope ra t ion  based on a simple Pe terson  e s t i m a t e .  Af te r  
adding 11 weir m o r t a l i t i e s  and f i s h  s a c r i f i c e d  f o r  samples, t h e  g ros s  
escapement t o  t h e  system was es t imated  a t  1,118 a d u l t s  (95% C.I. 725-1,511). 
A t o t a l  of 500 a d u l t s  was examined a t  t h e  weir  and dur ing  t h e  recovery surveys 
of which 131 had adipose c l i p s .  Of t h e  adipose c l ipped  f i s h ,  124 were 
examined with a magnetic f i e l d  d e t e c t o r  of which 123 r e g i s t e r e d  a p o s i t i v e  
s i g n a l ,  while one recovered on 15 September d i d  no t .  The f i s h  t h a t  d i d  not 
r e g i s t e r  a s i g n a l  had been tagged and r e l e a s e d  i n  t h e  Babine River i n  t h e  
upper Skeena River system i n  nor thern  B.C. i n  A p r i l  1986 (code: 2-34-31). The 
recovery of t h i s  f i s h  was considered t o  be a r a r e  event  and it was not 
included i n  t h e  weir count o r  t a g  recovery sample. Heads were taken  from f i v e  
o t h e r  a d u l t s  and a l l  contained t a g s  implanted i n  Hugh Smith Lake smolts  i n  
1986. Only one of t h e  13  jacks i n  t h e  weir count had an adipose c l i p .  

HARVEST BY GEAR TYPE AND ESCAPEMENT 

Methods and  Procedures  

The es t imated  harves t  by gear  type  and escapement were computed f o r  coho 
salmon r e t u r n s  t o  fou r  systems (Tables 2-5) .  Alaska t r o l l  f i s h e r y  t a g  
r ecove r i e s  were expanded t o  t o t a l  ca t ch  by quadrant ( ~ p p e n d i x  A - 2 )  and f i s h i n g  
per iod  ( t ime between f i s h e r y  openings and c l o s u r e s ) .  Recoveries from ne t  
f i s h e r i e s  were expanded by PMFC a r e a  (Appendix A.2) and s t a t i s t i c a l  week 
(Appendix A.3) .  F ishery  c o n t r i b u t i o n  e s t ima te s  f o r  tagged f i s h  were d iv ided  
by t h e  propor t ion  tagged i n  escapement samples t o  estimate t o t a l  s tock  
con t r ibu t ions  . 



Results and D i s c u s s i o n  

During 1982, 1983 and 1985-1987, t h e  t o t a l  r e t u r n  t o  t h e  Berners  River  i n  
lower Lynn Canal averaged  a n  e s t i m a t e d  25,587 f i s h  ( range  14,058-34,036; Table  
2 ) .  The e s t i m a t e d  c o n t r i b u t i o n  t o  t h e  Alaska t r o l l  f i s h e r y  and  t h e  Lynn Canal 
d r i f t  g i l l n e t  f i s h e r y  averaged  12,334 ( r a n g e  7,206-17,153) and  7,358 ( range  
3,301-10,568), r e s p e c t i v e l y .  Es t imated  t o t a l  c o n t r i b u t i o n s  t o  t h e  p u r s e  s e i n e  
and marine  s p o r t  f i s h e r i e s  averaged o n l y  40 f i s h  and 102 f i s h ,  r e s p e c t i v e l y .  
The e s t i m a t e d  t o t a l  c o n t r i b u t i o n  t o  a l l  f i s h e r i e s  averaged 19,882 f i s h  ( range  
10,798-24,196) whi le  t h e  t o t a l  escapement s u r v e y  count  averaged  5,705 ( range  
1,752-9,840).  The 1987 r e t u r n  was t h e  p o o r e s t  r ecorded  w i t h  a t o t a l  e s t i m a t e d  
r e t u r n  of o n l y  14,058 and an  e s t i m a t e d  t o t a l  f i s h e r y  c o n t r i b u t i o n  o f  o n l y  
10,798. Of t h e  t o t a l  r e t u r n ,  a n  e s t i m a t e d  average  o f  49.0% was h a r v e s t e d  by 
t r o l l  g e a r ,  whi le  28.6% and 0.2% was h a r v e s t e d  by d r i f t  g i l l n e t  and p u r s e  
s e i n e  f i s h e r i e s ,  r e s p e c t i v e l y .  The Juneau S p o r t  f i s h e r i e s  h a r v e s t e d  a n  
e s t i m a t e d  average  o f  o n l y  0.4% of  t h e  t o t a l  run .  These p e r c e n t a g e s  a r e  a l l  
undoubtably b i a s e d  upward somewhat because  escapement e s t i m a t e s  a r e  based  on 
a n  i n t e n s i v e  su rvey  coun t  r a t h e r  t h a n  a w e i r  count  o r  mark- recap ture  e s t i m a t e .  

The e s t i m a t e d  t o t a l  r e t u r n  t o  Ford Arm Lake on t h e  o u t e r  c o a s t  o f  Chichagof 
I s l a n d  averaged 4,623 f i s h  ( range  3,229-6,287) d u r i n g  1982, 1983 and 1985-1987 
(Tab le  3 ) .  Tag r e c o v e r y  d a t a  i n d i c a t e d  t h a t  t h e  Ford Arm Lake s t o c k  was 
h a r v e s t e d  by o n l y  t h e  t r o l l  and p u r s e  s e i n e  f i s h e r i e s  w i t h  w i t h  average  
e s t i m a t e d  c o n t r i b u t i o n  r a t e s  2,351 ( r a n g e  1,456-3,412) and 238 ( r a n g e  0-931), 
r e s p e c t i v e l y .  The e s t i m a t e d  t o t a l  f i s h e r y  c o n t r i b u t i o n  averaged  2,589 ( range  
1,535-4,343) whi le  t h e  t o t a l  escapement averaged 2,034 ( r a n g e  1,546-2,662).  
The 1987 r e t u r n  t o  Ford Arm Lake was t h e  lowes t  on r e c o r d  w i t h  a n  e s t i m a t e d  
t o t a l  r e t u r n  of o n l y  3,229 and a n  e s t i m a t e d  f i s h e r y  c o n t r i b u t i o n  o f  o n l y  
1,535. An average  o f  50.5% of t h e  e s t i m a t e d  t o t a l  r e t u r n  w a s  h a r v e s t e d  by t h e  
t r o l l  f i s h e r y  ( r a n g e  41.3-60.7%) whi le  4 .3% was t a k e n  by p u r s e  s e i n e  g e a r  
( r a n g e  0-14.8%) . 
The 1987 t o t a l  r e t u r n  t o  Salmon Bay Lake i n  upper C l a r e n c e  S t r a i t  was 
e s t i m a t e d  a t  2,954, w i t h  a c a t c h  of 1,692 (57.3%) and a n  escapement o f  1,262 
(42.7%; Table  4) . The e s t i m a t e d  c o n t r i b u t i o n  t o  t h e  Alaska t r o l l  and d r i f t  
g i l l  n e t  f i s h e r i e s  was 1 ,311 (44.4%) and 192 ( 6 . 5 % ) .  The t r o l l  f i s h e r y  i n  
n o r t h e r n  B . C .  h a r v e s t e d  a n  e s t i m a t e d  189 Salmon Bay Lake coho salmon o r  6.4% 
of  t h e  t o t a l  r e t u r n .  The c o n t r i b u t i o n  t o  t h e  f i s h e r i e s  by t h i s  s t o c k  was 
s u b s t a n t i a l l y  lower i n  1987 compared w i t h  1986 when t h e  t r o l l  and d r i f t  g i l l  
n e t  f i s h e r i e s  h a r v e s t e d  an  e s t i m a t e d  3,774 and 1,430 f i s h ,  r e s p e c t i v e l y ,  f o r  a 
t o t a l  h a r v e s t  o f  5,204. Unfor tuna te ly ,  a n  escapement e s t i m a t e  i s  n o t  
a v a i l a b l e  f o r  1986 because  f i s h  escaped p a s t  t h e  we i r  uncounted d u r i n g  h i g h  
water ,  and t a g  recovery  e f f o r t s  were u n s u c c e s s f u l .  

The t o t a l  r e t u r n  t o  Hugh Smith Lake i n  Boca d e  Quadra s o u t h e a s t  o f  Ketchikan,  
averaged  an  e s t i m a t e d  3,876 f i s h  ( range  2,352-6,149) d u r i n g  1982-1987 (Tab le  
5 ) .  The e s t i m a t e d  t o t a l  r e t u r n  of 2,352 f i s h  i n  1987 w a s  t h e  lowes t  r ecorded .  
The h a r v e s t  o f  Hugh Smith Lake coho salmon was d i s t r i b u t e d  a c r o s s  a v a r i e t y  o f  
f i s h e r i e s .  On t h e  average ,  an  e s t i m a t e d  41.3% of  t h e  t o t a l  r e t u r n  was 



harves ted  by t r o l l  gear  of which 35.0% was taken  i n  Alaska an  6.3% was taken  
i n  B r i t i s h  Columbia. An es t imated  average of 10.6% and 7.8%, r e spec t ive ly ,  of 
t h e  t o t a l  r e t u r n  was harves ted  by Alaska purse  s e i n e  and d r i f t  g i l l n e t  
f i s h e r i e s  while  1.1% was harves ted  by B . C .  ne t  f i s h e r i e s .  An average of 0 .3% 
of t h e  es t imated  t o t a l  r e t u r n  was harves ted  by Annette I s l a n d  f i s h  t r a p s  while  
0.2% was harves ted  by t h e  Ketchikan marine s p o r t  f i s h e r y .  However, s p o r t  
con t r ibu t ion  d a t a  i s  incomplete be fo re  1986 because inadequate sampling 
throughout p a r t s  of t h e  season. Overal l ,  Alaska f i s h e r i e s  harves ted  an 
es t imated  average of 53.9% of t h e  t o t a l  r e t u r n  t o  Hugh Smith Lake compared 
with 7 . 4 %  f o r  B . C .  f i s h e r i e s .  

HARVEST RATES 

Methods and Procedures 

Three d i f f e r e n t  harves t  r e l a t e d  parameters  a r e  de f ined  below. 

1. Harvest d i s t r i b u t i o n  i s  t h e  r e l a t i v e  d i s t r i b u t i o n  of t h e  ca t ch  among 
t h e  f i s h e r i e s  by a r e a  and/or  gear  type  expressed a s  a propor t ion  of t h e  
t o t a l  ca tch .  

2 .  Stock d i s t r i b u t i o n  i s  t h e  r e l a t i v e  d i s t r i b u t i o n  of t h e  ca t ch  and 
escapement expressed a s  a propor t ion  of t h e  t o t a l  r e t u r n  ( ca t ch  and 
escapement) . 

3 .  Harvest r a t e  i s  t h e  t o t a l  ha rves t  wi th in  a def ined  f i s h e r y  d iv ided  by 
t h e  t o t a l  number of f i s h  a v a i l a b l e  wi th in  t h a t  f i s h e r y .  

4 .  To ta l  harves t  r a t e  i s  t h e  t o t a l  harves t  of a s tock  by a l l  f i s h e r i e s  
d iv ided  by t h e  t o t a l  r e t u r n  ( ca t ch  and escapement) . 

In s e q u e n t i a l  "gaunt le t"  t ype  f i s h e r i e s  such a s  occur f o r  coho salmon i n  
Southeast Alaska, harves t  r a t e  e s t ima te s  f o r  d i s t i n c t  f i s h e r i e s  provide a 
c l e a r e r  understanding of management op t ions  f o r  achiev ing  d e s i r e d  escapement 
than  do harves t  o r  s tock  d i s t r i b u t i o n  e s t ima te s .  Harvest r a t e s  a r e  
independent of removal by previous f i s h e r i e s  and, t h e r e f o r e ,  provide a measure 
of t h e  e f f e c t  of a p a r t i c u l a r  f i s h e r y  on a migra t ing  popula t ion  of f i s h .  
Therefore,  ha rves t  r a t e  e s t ima te s  a r e  an important component of pos tseason  
management assessment and a r e  u s e f u l  f o r  developing f u t u r e  management 
s t r a t e g i e s .  

For t h i s  a n a l y s i s  t h e  number of f i s h  a v a i l a b l e  t o  a f i s h e r y  i s  considered t o  
be t h e  t o t a l  number of f i s h  t h a t  migrate  through t h e  a r e a  where t h e  f i s h e r y  
occurs .  The number of f i s h  t h a t  pass  through a f i s h i n g  a r e a  is  t h e  e s t ima ted  
t o t a l  r e t u r n  ( ca t ch  and escapement) minus f i s h  harves ted  i n  preceding  
f i s h e r i e s .  Therefore,  it i s  necessary t o  assume a d i r e c t i o n  of migra t ion .  I n  



t h i s  a n a l y s i s ,  it was assumed t h a t  r e t u r n i n g  coho salmon migra ted  by t h e  most 
d i r e c t  r o u t e ( s )  from t h e  open ocean toward t h e i r  systems of o r i g i n .  

The t o t a l  ha rves t  r a t e  f o r  a  s tock  was e s t ima ted  a s  fol lows:  

F 
Harvest Rate (H) = 

F + E  

Where F = es t ima ted  number of tagged f i s h  harves ted  (expanded sum of random 
f i s h e r y  r e c o v e r i e s ) ;  and 

E = es t ima ted  number of tagged f i s h  i n  t h e  escapement 

Harvest r a t e s  were es t imated  by gea r  t y p e  ( f i s h e r y )  f o r  t h e  Berners River  
(Table 6) s tock  and by a r e a  f o r  t h e  Hugh Smith Lake (Table 7)  and Salmon Bay 
Lake s tocks .  T o t a l  harves t  r a t e  e s t i m a t e s  were genera ted  f o r  t h e  Ford A r m  

Lake s tock  (Table 3)  but  e s t ima te s  f o r  i n d i v i d u a l  a r e a s  and f i s h e r i e s  were not  
made because most of  t h e  ca t ch  occur red  i n  o u t s i d e  d i s t r i c t s  wi th  no c l e a r l y  
def ined  migra t ion  through s e q u e n t i a l  f i s h e r i e s .  The Ford Arm Lake s tock  was 
considered t o  be harves ted  s imul taneous ly  by a l l  f i s h e r i e s .  

Resu l t s  and Discussion 

Harvest r a t e  e s t i m a t e s  f o r  t h e  Berners River a r e  b i a sed  upward because f o o t  
surveys on t h a t  system provide a  less thorough account ing of  t h e  escapement 
compared wi th  t o t a l  weir  counts  o r  mark-recapture e s t ima te s  on o t h e r  systems. 
The Berners River s tock  was cons idered  t o  migrate  from t h e  t r o l l  and purse  
s e i n e  f i s h e r i e s  through t h e  Juneau s p o r t  f i s h e r y  before  e n t e r i n g  Lynn Canal. 
During 1982, 1983 and 1985-1987, t h e  e s t ima ted  average combined t r o l l  and 
purse s e i n e  ha rves t  r a t e  f o r  t h e  Berners  River s tock  averaged 0.491 (range 
0.416-0.551; Table 6) . Because of i t s  r e l a t i v e l y  l a t e  migra tory  t im ing  ( s ee  
s e c t i o n  on migra tory  t im ing ) ,  t h e  Berners River s tock  was sub jec t ed  t o  on ly  
minor f i s h i n g  p re s su re  i n  purse s e i n e  and marine s p o r t  f i s h e r i e s .  The 
es t imated  ha rves t  r a t e  i n  t h e  Juneau marine s p o r t  f i s h e r y  averaged only 0.009. 
On t h e  average, t h e  Berners River s tock  was es t imated  t o  i n c u r  t h e  g r e a t e s t  
harves t  r a t e  i n  t h e  Lynn Canal ( D i s t r i c t  115) d r i f t  g i l l n e t  f i s h e r y  wi th  
annual e s t i m a t e s  averaging 0.574 ( range  0.415-0.836). T o t a l  ha rves t  r a t e  
e s t ima te s  f o r  t h e  Berners River s tock  averaged 0.782 (range 0.711-0.929).  

To ta l  ha rves t  r a t e  e s t ima te s  f o r  t h e  Ford A r m  Lake s tock  averaged 0.548 ( range  
0.436-0.691) . The es t imated  p o r t i o n  a t t r i b u t e d  t o  t h e  t r o l l  f i s h e r y  averaged 
0.505 (range 0.413-0.607) while pu r se  s e i n e  gear  accounted f o r  an average of 
0.043 (range 0-0.148) . 



Coho salmon r e t u r n i n g  t o  Salmon Bay and Hugh Smith Lakes were c o n s i d e r e d  t o  be  
h a r v e s t e d  s i m u l t a n e o u s l y  i n  n o r t h e r n  B . C .  and  o u t s i d e  and i n t e r m e d i a t e  
d i s t r i c t s  o f  S o u t h e a s t  Alaska b e f o r e  becoming a v a i l a b l e  i n  i n s i d e  w a t e r s  of 
s o u t h e r n  S o u t h e a s t .  The 1987 combined h a r v e s t  r a t e  f o r  t h e  Salmon Bay Lake 
s t o c k  i n  n o r t h e r n  B.C.  and  o u t s i d e  and i n t e r m e d i a t e  a r e a s  o f  S o u t h e a s t  Alaska 
was e s t i m a t e d  t o  be 0 .481  o f  which 0.417 w a s  a t t r i b u t e d  t o  Alaska f i s h e r i e s  
and 0.064 was a t t r i b u t e d  t o  n o r t h e r n  B.C.  f i s h e r i e s .  That s t o c k  was e s t i m a t e d  
t o  have i n c u r r e d  a  h a r v e s t  r a t e  of 0.177 i n  i n s i d e  f i s h e r i e s  and a  t o t a l  
h a r v e s t  r a t e  by a l l  f i s h e r i e s  o f  0.573. 

The combined e s t i m a t e d  h a r v e s t  r a t e  f o r  Hugh Smith Lake coho salmon i n  
n o r t h e r n  B . C .  and o u t s i d e  and i n t e r m e d i a t e  a r e a s  o f  S o u t h e a s t  Alaska averaged 
0.396 ( range  0.357-0.435) d u r i n g  1982-1987 o f  which 0.322 (0.278-0.377) was 
a t t r i b u t e d  t o  Alaska f i s h e r i e s  and 0.074 (0.056-0.088) w a s  a t t r i b u t e d  t o  
n o r t h e r n  B . C .  f i s h e r i e s  (Table  7 ) .  The e s t i m a t e d  h a r v e s t  rate i n  i n s i d e  a r e a s  
averaged  0.360 ( r a n g e  0.385-0.430),  w h i l e  t h e  e s t i m a t e d  t o t a l  h a r v e s t  r a t e  f o r  
a l l  f i s h e r i e s  averaged  0.613 ( range  0.525-0.651).  

HARVEST DISTRIBUTION 

Methods and  Procedures  

The h a r v e s t  d i s t r i b u t i o n  ( p e r c e n t  by a r e a  and g e a r  t y p e )  w a s  e s t i m a t e d  f o r  
t a g g e d  s t o c k s  (Tab les  6-12) .  Tag r e c o v e r i e s  from t h e  Alaska t r o l l  f i s h e r y  
were expanded by PMEC a r e a  (Appendix A.2) and f i s h i n g  p e r i o d  w h i l e  r e c o v e r i e s  
from t h e  n e t  and t r a p  f i s h e r i e s  were expanded by PMFC a r e a  and  s t a t i s t i c a l  
week. 

R e s u l t s  and Discuss ion  

The h a r v e s t  of t h e  Berners  River  coho salmon s t o c k  was r e s t r i c t e d  l a r g e l y  t o  
n o r t h e r n  f i s h i n g  a r e a s  (Northern Outs ide ,  C e n t r a l  O u t s i d e ,  C e n t r a l  
I n t e r m e d i a t e ,  Lynn Canal)  which accounted  f o r  a n  e s t i m a t e d  a v e r a g e  o f  98.3% of  
t h e  d u r i n g  1982, 1983 and 1985-1987 (Table  8 ) .  Small  p e r c e n t a g e s  ( l e s s  t h a n  
1%) were t a k e n  by t r o l l  g e a r  i n  t h e  Sou thern  I n t e r m e d i a t e  a r e a  and by t h e  
s p o r t  f i s h e r y  i n  S tephens  Passage.  O v e r a l l ,  Lynn Canal was t h e  most impor tan t  
s i n g l e  h a r v e s t  a r e a  f o r  t h e  Berners  River  s t o c k ,  a c c o u n t i n g  f o r  a n  e s t i m a t e d  
average  of 40.0%. The most impor tan t  h a r v e s t  a r e a s  i n  t h e  t r o l l  f i s h e r y  were 
t h e  Northern O u t s i d e  a r e a  ( n o r t h  o f  Cape Spencer;  22.7%) and t h e  C e n t r a l  
I n t e r m e d i a t e  a r e a  ( I c y  S t r a i t  and Cross  Sound; 2 3 . 3 % ) .  

The Ford A m  coho salmon s t o c k  on t h e  c e n t r a l  o u t s i d e  c o a s t  was h a r v e s t e d  
p r i m a r i l y  i n  t h e  C e n t r a l  Outs ide  a r e a  which accounted  f o r  a n  a v e r a g e  o f  74.4% 
o f  t h e  e s t i m a t e d  c a t c h  (Table  9 ) .  Other  impor tan t  l o c a t i o n s  where Ford Arm 
Lake coho salmon were h a r v e s t e d  i n c l u d e d  t h e  Northern O u t s i d e  and  C e n t r a l  
I n t e r m e d i a t e  a r e a s  w i t h  14.6% and 6.7%, r e s p e c t i v e l y .  I n  a d d i t i o n ,  minor 



h a r v e s t  was e s t i m a t e d  t o  have o c c u r r e d  i n  t h e  Sou thern  Outs ide  (3 .0%) '  
Southern I n t e r m e d i a t e  (0 .4%) and C e n t r a l  I n s i d e  a r e a s  ( 1 . 0 % ) .  

The Warm Chuck Lake s t o c k  on t h e  s o u t h e r n  o u t s i d e  c o a s t  was h a r v e s t e d  
p r i m a r i l y  by t h e  t r o l l  and p u r s e  s e i n e  f i s h e r i e s  i n  t h e  Sou thern  Outs ide  a r e a  
which accounted f o r  a n  average  of 66.6% of  t h e  e s t i m a t e d  cat .ch  (Tab le  1 0 ) .  
The t r o l l  f i s h e r y  i n  t h e  C e n t r a l  O u t s i d e  a r e a  a l s o  accounted  f o r  a s i g n i f i c a n t  
pe rcen tage  (19 .0%)  o f  t h e  t o t a l  c a t c h  w h i l e  l e s s e r  p e r c e n t a g e s  were t a k e n  i n  
Northern O u t s i d e  (4.1%), C e n t r a l  I n t e r m e d i a t e  ( 0 . 3 % ) ,  Sou thern  I n t e r m e d i a t e  
( 7 . 3 % ) ,  C e n t r a l  I n s i d e  ( 0 . 7 % ) ,  Sou thern  I n s i d e  (1 .7%) and  B r i t i s h  Columbia 

f i s h e r i e s  (0 .3%)  . 

Salmon Bay Lake coho salmon were h a r v e s t e d  i n  o u t s i d e  w a t e r s  of n o r t h e r n  
Sou theas t ,  i n  n o r t h e r n  B . C . ,  and i n  i n t e r m e d i a t e  and i n s i d e  a r e a s  o f  s o u t h e r n  
Sou theas t  (Table  11). Based on t h e  1986-1987 average,  a n  e s t i m a t e d  66 .3% o f  
t h e  h a r v e s t  o c c u r r e d  i n  o u t s i d e  d i s t r i c t s  w i t h  t h e  C e n t r a l  and Southern  
O u t s i d e  a r e a s  b e i n g  most impor tan t .  A s i g n i f i c a n t  h a r v e s t  a l s o  o c c u r r e d  i n  
t h e  Northern O u t s i d e  ( 9 . 4 % ) ,  C e n t r a l  I n s i d e  (21 .8%) ,  Sou thern  I n t e r m e d i a t e  
( 6 . 0 % ) ,  and n o r t h e r n  B.C. (5 .1%)  f i s h i n g  a r e a s .  A r e l a t i v e l y  s m a l l  h a r v e s t  
(1 .0%)  o c c u r r e d  i n  t h e  Southern I n s i d e  a r e a .  

Hugh Smith Lake coho salmon were h a r v e s t e d  over  a r e l a t i v e l y  b road  a r e a  from 
Yakutat  t o  n o r t h e r n  B r i t i s h  Columbia. During 1982-1987, t h e  two most 
impor tan t  h a r v e s t  a r e a s  were, on t h e  average ,  t h e  l o c a l  Sou thern  I n s i d e  a r e a  
which accounted f o r  a n  e s t i m a t e d  average  o f  31.0% of  t h e  c a t c h  and  t h e  C e n t r a l  
Outs ide  a r e a  which accounted f o r  25.4% (Table  12)  . S i g n i f i c a n t  c a t c h  a l s o  
o c c u r r e d  i n  t h e  Sou thern  Outs ide  a r e a  ( 1 6 . 7 % ) ,  t h e  Sou thern  I n t e r m e d i a t e  a r e a  
( 5 . 4 % )  and n o r t h e r n  B . C .  ( 1 2 . 0 % ) .  Hugh Smith Lake coho salmon were a l s o  
h a r v e s t e d  i n  t h e  Northern Outs ide  a r e a  ( 4 . 2 % )  , t h e  C e n t r a l  I n t e r m e d i a t e  a r e a  
( 2 . 4 % ) ,  and t h e  C e n t r a l  I n s i d e  a r e a  (3 .0%)  . 

Coho salmon r e t u r n s  t o  t h e  Unuk and Chickamin R i v e r s  i n  Behm Canal n e a r  
Ketchikan were a l s o  h a r v e s t e d  o v e r  a r e l a t i v e l y  broad a r e a  ( T a b l e s  1 3  and 1 4 ) .  
The most impor tan t  h a r v e s t  a r e a s  f o r  b o t h  s t o c k s  were t h e  C e n t r a l  Outs ide ,  
Southern O u t s i d e  and Southern I n s i d e  a r e a s  which t o g e t h e r  accounted  f o r  a n  
e s t i m a t e d  81.0% of  t h e  h a r v e s t  of Unuk River  f i s h  and 72.5% of  t h e  h a r v e s t  o f  
Chickamin River  f i s h .  The Unuk River  s t o c k  showed a more n o r t h e r n  
d i s t r i b u t i o n  compared w i t h  t h e  Chickamin River  s t o c k  d u r i n g  1985-1987. During 
a l l  t h r e e  y e a r s ,  a h i g h e r  e s t i m a t e d  p e r c e n t a g e  of t h e  t o t a l  h a r v e s t  o f  t h e  
Unuk River  s t o c k  o c c u r r e d  i n  t h e  combined Northern Outs ide ,  C e n t r a l  Outs ide ,  
and C e n t r a l  I n t e r m e d i a t e  a r e a s  compared w i t h  t h e  Chickamin River  s t o c k  w h i l e  a 
h i g h e r  e s t i m a t e d  p e r c e n t a g e  of t h e  c a t c h  o f  Chickamin River  f i s h  o c c u r r e d  i n  
t h e  Sou thern  I n s i d e  a r e a  and n o r t h e r n  B . C .  



MIGRATORY TIMING 

Methods and Procedures 

The migratory timing of seven coho salmon stocks in troll fishing districts 
was estimated from the distribution of the harvest of tagged fish by week. 
Troll fishery tag recoveries were expanded to total catch by quadrant and 
week. The weekly proportion of the total troll catch of each stock was 
estimated for each year when data was available (Appendices B. 1-B. 9) . These 
estimates are based on the dates of landing of tagged fish at fishing ports. 
Since the average trip length for a troll vessel is 4-6 days, the average time 
of capture of landed fish probably occurred 2-3 days previously. 

Results and Discussion 

Although it was available to some extent during most of the season, the 
Berners River stock was characteristically late in migratory timing in all 
fisheries. On the average, it peaked in the troll fishery during late August 
through mid-September (Figure 3; Appendix B. 1) . The average period of 
greatest harvest (more than 10% per week) occurred during approximately 17 
August-13 September while the peak weekly harvest occurred during 31 August-6 
September. On the average, the troll harvest of all coho salmon stocks 
combined peaked during late July and had declined substantially before the 
Berners River stock began to peak. Part of the reason for the decline in 
total catch and low catch of Berners River fish during this period was 
implementation of 10-day troll closures with beginning dates ranging from late 
July to mid-August. 

The Ford Arm Lake stock was characterized by relatively protracted timing in 
the troll fishery with significant weekly catches occurring from the first 
week of July through the first week of September (Figure 3; Appendix B.2). 

The Warm Chuck Lake stock was available from at least late June through the 
second week of September, with the estimated average peak troll catch 
occurring in late July (Figure 3; Appendix B.3). 

The Salmon Bay Lake stock was available, on the average from at least the 
second week of July until mid-September and appeared to be most available from 
late July to late August (Figure 4; Appendix B. 4) . 

Unuk River coho salmon were available to the troll fishery during the entire 
season from late June through mid-September with peak catches occurring in mid 
to late July (Figure 4; Appendix B.5). Chickamin River fish were available, 
on the average, from at least early July to mid-September and a significant 
weekly proportion was taken during most weeks until near the end of the season 
(Figure 4; Appendix B. 6) . 



On t h e  average, Hugh Smith Lake coho salmon were a v a i l a b l e  t o  t h e  regionwide 
t r o l l  f i s h e r y  from l a t e  June through t h e  end of t h e  season on 20 September 
dur ing  1982-1987 (F igure  5; Appendix B .7 ) .  While average peak ca t ches  
occurred i n  l a t e  J u l y  and l a t e  August, t h e  Hugh Smith Lake s tock  c o n t r i b u t e d  
p r o p o r t i o n a l l y  t h e  most t o  t h e  o v e r a l l  t r o l l  c a t c h  from mid-August t o  mid- 
September. S i g n i f i c a n t  d i f f e r e n c e s  e x i s t e d  i n  t h e  t im ing  of t h e  Hugh Smith 
Lake s tock  i n  i n t e rmed ia t e  and o u t e r  c o a s t a l  a r e a s  compared wi th  i n s i d e  
waters .  I n  t h e  Northeast ,  Northwest and Southwest Quadrants ,  it underwent 
s i g n i f i c a n t  ha rves t  from mid-July through e a r l y  September wi th  a  peak 

p ropor t i ona l  c o n t r i b u t i o n  i n  l a t e  August (F igure  5; Appendix B.8) .  However, 
i n  i n s i d e  waters  of sou thern  Southeast  (Southeast  Quadrant ) ,  it d i sp l ayed  
s u b s t a n t i a l l y  l a t e r  t iming  compared wi th  t h e  t o t a l  t r o l l  harves t  of  coho 
salmon (F igure  5; Appendix B .  9) . I n  t h e  Southeast  Quadrant ,  t h e  Hugh Smith 
Lake s tock  was most heav i ly  harves ted  du r ing  t h e  l a s t  week of  August through 
t h e  second week of September, on t h e  average, while  t h e  t o t a l  c a t ch  of a l l  
s t ocks  peaked du r ing  l a t e  J u l y .  

SURVIVAL RATES 

Methods and Procedures 

Surv iva l  r a t e s  were es t imated  f o r  coho salmon smolts  ou tmigra t ing  from Hugh 
Smith Lake i n  1986 (Table 15) and f o r  juveni le  coho salmon tagged  i n  t h e  
Berners River and Ford Arm Lake i n  1984 (Table 1 6 ) .  Su rv iva l  from t h e  t ime of  
tagging  (smolt  o r  age 1t juveni le )  t o  t h e  a d u l t  s t a g e  (age . l)  was e s t ima ted  
a s  fo l lows:  

F + E  
Surv iva l  Rate (S) = 

T 

Where F = es t ima ted  number of marked f i s h  harves ted  

E = number of marked f i s h  i n  t h e  escapement 

T = number of smolts  o r  j uven i l e s  tagged 

Resu l t s  and Discussion 

The s u r v i v a l  r a t e  f o r  Hugh Smith Lake smolts t h a t  outmigrated i n  1986 was 
es t imated  a t  10.7%, compared wi th  e s t i m a t e s  of 10.4-14.5% i n  1981, 13.2% i n  
1982, 7.4% i n  1983, 7.8% i n  1984, and 19.2% i n  1985 (Table 1 5 ) .  The range f o r  
1981 e s t i m a t e s  r e s u l t e d  from unce r t a in ty  i n  whether e s t ima ted  t a g  l o s s  was 
a t t r i b u t e d  t o  smolts  tagged i n  1981 o r  r e a r i n g  juveni les  tagged i n  1980. 



Surviva l  r a t e s  f o r  predominantly age r e a r i n g  juven i l e s  tagged a t  t h e  
Berners River  and Ford A r m  Lake du r ing  t h e  summer of 1984 were e s t ima ted  a t  
5 .1% and 10.2%, r e s p e c t i v e l y  (Table 16)  . Comparable e s t i m a t e s  f o r  o t h e r  
tagging  experiments  throughout Southeast  Alaska du r ing  1979-1983 a r e  shown f o r  
comparison. The average f o r  a l l  t a g  r e l e a s e s  through 1984 was 6.5% wi th  
i nd iv idua l  e s t i m a t e s  ranging from 2.2-15.2%. 

DISCUSSION 

Estimated 1987 t o t a l  a d u l t  (age . l)  coho salmon r e t u r n s  ( c a t c h  and escapement) 
t o  t h e  Berners River,  Ford A m  Lake and Hugh Smith Lake were t h e  lowest  s i n c e  
i n v e s t i g a t i o n s  were i n i t i a t e d  i n  1982 which a l s o  co inc ided  wi th  a  drop i n  
t o t a l  regionwide ca t ch  from an average of  2.40 m i l l i o n  f i s h  (range 1.91-3.33 
m i l l i o n )  du r ing  a  recent  peak i n  product ion  (1982-1986) t o  1.53 m i l l i o n  i n  
1987 (F igure  1 ) .  

Of t h e  fou r  systems f o r  which t o t a l  r e t u r n s  were e s t ima ted  i n  1987, cont inued  
annual t agg ing  and recovery should be conducted on t h r e e  (Berners  River,  Ford 
A m  Lake and Hugh Smith Lake) .  The fou r th ,  Salmon Bay Lake, has  p re sen t ed  
d i f f i c u l t i e s  f o r  both tagging  and escapement assessment .  Low c a t c h  r a t e s  of  
juveni le  coho salmon i n  minnow t r a p s  f i s h e d  i n  t h i s  system have n e c e s s i t a t e d  
expending a  l a r g e  amount of e f f o r t  t o  t a g  on ly  5,000-6,000 f i s h .  Although t h e  
l ake  o u t l e t  weir can be expanded and r e in fo rced  f o r  e f f e c t i v e  ope ra t i on  du r ing  
high water  cond i t i ons ,  a  s i d e  t r i b u t a r y  downstream of t h e  w e i r  s i t e  cannot be 
e f f e c t i v e l y  weired because of  extreme flow r a t e s  du r ing  f r e s h e t s .  It appeared 
t h a t  most f i s h  en t e r ed  t h e  lake ,  but  s i g n i f i c a n t  spawning d i d  t a k e  p l a c e  i n  
t h e  s i d e  t r i b u t a r y  where f i s h  could  e a s i l y  hide under banks and woody d e b r i s .  
I n  a d d i t i o n ,  e s t ima t ing  t h e  escapement i n t o  t h e  l a k e  becomes problemat ic  i n  
t h e  event  of a  weir f a i l u r e ,  a s  occur red  i n  1986, because of d i f f i c u l t y  i n  
cap tu r ing  a d u l t s  from t h e  upper l ake  and i n l e t  s t reams f o r  a  t a g  recovery 
sample. 

The l a r g e  mainland r i v e r s  i n  Southeast  Alaska a r e  important  c o n t r i b u t e r s  of  
coho salmon i n  t h e  region 's  f i s h e r i e s ,  i n c u r r i n g  r e l a t i v e l y  h igh  ha rves t  r a t e s  
and b e n e f i t t i n g  s e v e r a l  f i s h e r y  u se r  groups. The Berners River i s  c u r r e n t l y  
t h e  on ly  l a r g e  r i v e r  i n d i c a t o r  s tock  f o r  which t o t a l  p roduct ion  e s t i m a t e s  a r e  
made. I n  view of t h i s ,  t h e  Berners  River p r o j e c t  should g iven  t o p  p r i o r i t y  
f o r  cont inued funding and should be s t rengthened  where p o s s i b l e .  Current  
weaknesses i n  t h e  Berners River p r o j e c t  i nc lude  downward b i a s  i n  escapement 
e s t ima te s ,  low tagging  r a t e s  and a  lack  of smolt ou tmigra t ion  e s t i m a t e s .  
While t h e  escapement i n  t h e  Berners River i s  r e l a t i v e l y  compressed i n  t i m e  and 
i s  e a s i l y  surveyed by foo t  and h e l i c o p t e r  i n  a l l  known a r e a s  t h a t  a r e  
f requented  by s i g n i f i c a n t  numbers of a d u l t s ,  t h e  survey counts  a r e ,  by na ture ,  
undoubtably low. An a d u l t  enumeration weir i s  not  a f e a s i b l e  op t ion  f o r  t h e  
Berners River system because of extreme flow r a t e s  and a  h igh ly  u n s t a b l e  
bottom i n  t h e  lower r i v e r .  The f e a s i b i l i t y  of cap tu r ing  a d u l t s  f o r  t agg ing  i n  
t h e  lower r i v e r  should be i n v e s t i g a t e d  wi th  t h e  o b j e c t i v e  of o b t a i n i n g  mark- 



recapture estimates of the total escapement using recovery samples from 
headwaters spawning areas. Low coded-wire tagging rates (average 1.8%; range 
0.9-2.8%) have result from expending relatively limited effort capturing and 
tagging juvenile fish that spend nearly a year in fresh water between tagging 
and outmigrating and, therefore, suffer substantial freshwater mortality. The 
feasibility of capturing smolts for tagging should be investigated with the 
objectives of substantially increasing the tagging rate for the system and 
estimating total smolt production by age class using adult recovery samples to 
determine marked:unmarked ratios. Estimating smolt production should provide 
an improved method of determining stock-recruitment parameters, compared with 
estimating only adult production, by reducing statistical variability in 
production estimates and eliminating variability resulting from largely 
density-independent fluctuations in marine survival. 

The Ford Arm Lake stock was selected for continued coded-wire tagging and 
escapement assessment because natural characteristics of the system make it 
possible to tag a significant proportion of the population at relatively low 
expense and account for the total escapement with a relatively low degree of 
bias and variability. While relatively small numbers of rearing juveniles 
(3,882-7,662; average 6,210) were tagged annually during the summers of 1980- 
1984, exceptional overall survival rates (6.3-14.3%; average 10.1%) resulted 
in relatively large returns of tagged adults and a percent tagged ranging from 
7.6-17.7% (average 11.6%) . The weir has remained operational throughout the 
run during the past three seasons, while a tag recovery sample was relatively 
easily obtained from the lake and inlet streams during the first two years of 
operation when fish escaped past the weir uncounted. Smolt population 
estimates and increased tagging rates could be achieved at Ford Arm Lake at 
substantially greater expense compared with juvenile marking. While the 
regionwide coho salmon indicator stock program is relatively biased toward 
lake systems compared with non-lake systems and the Sport Fish Division is 
conducting a similar, more intensive study at Salmon Lake on the outer coast 
50 miles south of Ford Arm (Schmidt 1989), continuation of the Ford Arm Lake 
project is recommended because of its operational suitability and because its 
location in the area of most intensive troll effort in the region makes it a 
good indicator stock for monitoring harvest rate trends in the outside troll 
fishery . 

Continuation of the project at Hugh Smith Lake is also recommended because it 
is currently the only wild indicator stock in southern Southeast and because 
of its continuous data base of escapement, smolt outmigration, total adult 
production and age composition estimates since 1982. There have been 
continual problems with effectiveness of both the smolt and adult weirs. The 
adult weir is subjected to extreme pressure during fall freshets in most years 
and pickets have been removed to avoid severely damaging or losing the 
structure which would be rapidly flushed out to saltwater in the event of a 
structural failure. Escapement estimates for several years have been 
accompanied by substantial statistical uncertainty related to tagging and 
recovery sample sizes. Efforts need to be made to reinforce the weir to 
reduce the danger of loss or severe damage and increase the reliability of 



escapement estimates. The smolt weir appears to form a continuous barrier 
between shores and from surface to bottom. However, smolt population 
estimates based on tagged rates of returning adults indicated that an average 
of 51% (range 29-74%) of smolts outmigrated uncounted during 1983-1986 (Shaul 
et al. In Press) . It is apparent that the smolts are very adept at finding 
small passages under the weir along the rough bottom and/or through small 
holes torn in the weir material by otters. Improvements can ,be made in the 
integrity of the smolt weir but, assessment of the total smolt population in 
the system may continue to rely on mark-recapture estimates. 
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Table 1. Summary o f  coded-wi re  t a g g i n g  of  w i l d  coho salmon, 1 J u l y  1987 - 
30 June  1988.  

Location 
Adult 

Dates Number Tagged Code (Number) Return Year 

Ford Arm Lake July 6-17 10,799 juveniles 4-26-57 (10,138) 1989 
4-23-15 (661) 1989 

Kadashan River April 28-June 5 5,228 juveniles 4-29-17 (3,037) 1989, 1990 
4-29-16 (2,191) 1989, 1990 

Hugh Smith Lake April 13-May 25 5,202 smolts 4-29-24 (5,202) 1989 

McDonald Lake April 20-May 24 5,617 juveniles 4-29-32 (5,617) 1989, 1990 
and smolts 

Badger Lake 3,523 smolts 4-29-28 (3,523) 1989 

Berners River June 17-July 1 9,926 juveniles 4-29-42 (9,926) 1990 

Total 40,295 juveniles and smolts 1989, 1990 
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Table 3. Estimated harvest and percent by gear type, escapement, and total 
return of coho salmon returning to Ford Arm Lake, 1982, 1983 and 
1985-1987. 

Harvest: Number of fish and percent by gear type 
Fishery 
Sample Purse Total Total 

Year sizea Troll Seine Catch Escapement Return 

Average Number 
of Fish 

Average Percent 
of Total 

a Includes only expandable random recoveries. 



Table 4. Estimated harvest and percent by gear type, escapement, and total 
return of coho salmon returning to Salmon Bay Lake, 1986-1987. 

Harvest: Number of fish and percent by gear type 
Fishery 
Sample Alaska Alaska B. C. Total Total 

Year sizea Troll Gill Net Troll Catch Escapement Return 

Average Number 
of Fish 2,543 811 94 3, 448 - - 

a Includes only expandable random recoveries. 

b~scapernent and total return estimates are unavailable for 1986 because an 
unknown number of fish escaped uncounted past the weir. 
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T a b l e  6 .  E s t i m a t e d  h a r v e s t  ra te  b y  f i s h e r y  f o r  coho sa lmon r e t u r n s  t o  t h e  
B e r n e r s  R i v e r ,  1982,  1983 a n d  1985-1987. 

T r o l l  and  Mar ine  1 1 5  G i l l  N e t  a n d  Grand 

y e a r  P u r s e  S e i n e  S p o r t  G i l l  N e t  S p o r t  T o t a l  T o t a l  

Average  



Table 7. Estimated harvest rate by area for coho salmon returns to Hugh 
Smith Lake, 1982-1987. 

Out side and Northern Grand 
Year Intermediate B.C. Total ~nside'. Total 

- -- -- - - - - - -  - - -- -- 

Average 0.322 0.074 0.396 0.360 0.613 

'inside area includes Districts 101, 102, 105, 106, 107 and 108. 



Table 8.  Estimated harves t  d i s t r i b u t i o n  of Berners River coho salmon by a r e a  
and gear  type,  1982, 1983, and 1985-1987.  

Area 

Year (Percent) 
Gear 

TYPe 1982 1983 1985 1986  

Northern Outside Tro l l  20.3 29.6 18 .3  28.4 16 .9  22.7 

Central Outside Tro l l  3.7 11.7 15 .5  15.7 13.9 1 2 . 1  

Central T ro l l  35 .6  26.9 23.3 7 .7  22.9 23.3 
Intermediate Seine 0.0 - 0.0 - 1.2 0.0 0.0 - - 0.2 - 

Total 35.6 26.9 24.5 7.7 22.9 23.5 

Southern 
Intermediate T ro l l  0.0 1 .0  0.0 1 . 5  0.0 0.5 

Stephens Passage Sport 0.0 0.3 0.0 2.0 0.6 0.6 

Lynn Canal G i l l  Net 40.4 30.5 41.7 44.7 42.6 40.0 

B r i t i s h  Columbia Tro l l  0.0 0.0 0.0 0.0 3 . 1  0.6 

Grand Total 100 100 10 0 1 0  0 100 100 

Sample Size (Tags) 4 0 98 8 1 122  3 2 



Table 9 .  Estimated harves t  d i s t r i b u t i o n  of Ford Arm Lake coho salmon by a r e a  
and gear  type,  1982, 1983 and 1985-1987. 

Area 

Year (Percent) 

Gear 

TYPe 1982 1983 1985 1986 1987 Ave . 

Northern Outside Tro l l  9.4 19.2 15.3 4.9 24.0 14.6 

Central  Outside Tro l l  62.4 51.0 84.7 87.5 55.8 68.3 
Seine 0.0 23.0 0.0 - - - 0.7 - 6.8 - 6.1 - 
Tot a1 62.4 74.0 84.7 88.2 62.6 74.4 

Southern Outside Tro l l  5.3 1.0 0.0 1.2 0.0 1.5 
Seine 5.0 0.0 0.0 2.4 0.0 1.5 - - - - 

Total  10.3 1.0 0.0 3.6 0.0 3.0 

Central  
Intermediate T ro l l  13.0 5.8 0.0 1.3 13.4 6.7 

Southern 
Intermediate Trof 1 0.0 0.0 0.0 2.0 0.0 0.4 

Central  Inside Tro l l  4.9 0.0 0.0 0.0 0.0 1.0 

Grand Total 100 10 0 10 0 100 100 10 0 

Sample Size (Tags) 3 1 7 1 31 65 129 



T a b l e  1 0 .  E s t i m a t e d  h a r v e s t  d i s t r i b u t i o n  of Warm Chuck  L a k e  c o h o  s a l m o n  b y  

area and gear t y p e ,  1982 ,  1 9 8 3 ,  a n d  1985-1987 .  

- ~ 

Area 

Year ( P e r c e n t )  
Gear  

Type 1982  1 9 8 3  1985  1 9 8 6  1987 Ave . 

N o r t h e r n  O u t s i d e  T r o l l  1 4 . 2  0 .0  0 . 0  0 . 0  6.4 4 . 1  

C e n t r a l  Out s i d e  T r o l l  1 5 . 5  1 5 . 3  20.8  2 5 . 9  1 7 . 3  1 9 . 0  

S o u t h e r n  O u t s i d e  T r o l l  42.4  21.4 3 7 . 5  47 .8  66.8 43.2  
S e i n e  2 5 . 1  47.4 32.9  0 .0  23.4  - 1 1 . 6  - - 

T o t a l  67.5  68 .8  70.4 59.4  66 .8  66.6 

C e n t r a l  
I n t e r m e d i a t e  T r o l l  0 .0  0 .0  0 .0  1 . 7  0 .0  

S o u t h e r n  
I n t e r m e d i a t e  T r o l l  0 .0  1 1 . 0  7 . 5  9.7 8 . 3  

C e n t r a l  I n s i d e  T r o l l  0.0 0 . 0  1 . 3  1.1 1 . 2  

S o u t h e r n  I n s i d e  T r o l l  1 . 2  0 .0  0 .0  0 .9  0 .0  
S e i n e  1 . 6  4 .9  0 .0  - - 0.0 0 .0  

T o t a l  2 .8  4 . 9  0 .0  0 . 9  0 . 0  

B r i t i s h  Columbia  T r o l l  0 .0  0 .0  0.0 1 . 3  0 . 0  

Grand T o t a l  100  1 0 0  100  1 0  0  100  100  

Sample S i z e  (Tags )  22 11 2 8  65 34 



T a b l e  11. E s t i m a t e d  h a r v e s t  d i s t r i b u t i o n  of S a l m o n  Bay  L a k e ,  McDonald  L a k e  
a n d  K a d a s h a n  R i v e r  c o h o  s a l m o n  b y  area and gear t y p e ,  1 9 8 6 - 1 9 8 7 .  

Y e a r  ( P e r c e n t  l 

Salmon Bay Lake  McDonald K a d a s h a n  
L a k e  R i v e r  

G e a r  

Type  1 9 8 6  1 9 8 7  ~ v e  . 1 9 8 7  1 9 8 7  A r e a  

N o r t h e r n  O u t s i d e  T r o l l  8 . 7  

C e n t r a l  O u t s i d e  T r o l l  4 3 . 2  

S o u t h e r n  O u t s i d e  T r o l l  7 . 5  

C e n t r a l  T r o l l  0.0 
I n t e r m e d i a t e  S e i n e  0 . 0  

T o t a l  0 . 0  

S o u t h e r n  I n t e r n e d .  T r o l l  8 . 7  

C e n t r a l  I n s i d e  T r o l l  6 . 2  
G i l l  N e t  2 5 . 7  

T o t a l  3 1 . 9  

S o u t h e r n  I n s i d e  T r o l l  0 . 0  
S e i n e  0 . 0  - 
T o t a l  0 . 0  

B r i t i s h  Columbia  T r o l l  0 . 0  

G r a n d  T o t a l  

S a m p l e  S i z e  ( T a g s )  



Table 12. Estimated harvest distribution of Hugh Smith Lake coho salmon by 
area and gear type, 1982-1987. 

Area 

Year (Pe rcen t )  

Gear 

Type 1982 1983 1984 1985 1986 1987 Ave . 

Northern  Ou t s ide  T r o l l  0.0 8.0 5.6 5.6 2.6 3.3 4.2 

C e n t r a l  Out s i d e  T r o l l  29.8 21.7 19.7 32.0 37.2 11.2 25.3 
Se ine  - 0.4 - 0.0 - 0.0 - 0.0 0.0 - 0.1 - 0.0 - 

T o t a l  29.8 22.1 19.7 32.0 37.2 11.2 25.4 

Southern  Ou t s ide  T r o l l  10.9 10.1 7.0 8.3 5.6 22.5 10.7 
S e i n e  5.0 8.2 - 2.9 - 11.1 5.5 - - 3.0 - - - 6.0 

Tot a 1  15.9 13.1 15.2 11.2 16.6 28.0 16.7 

C e n t r a l  I n t e r n e d .  T r o l l  1.4 2.2 6.8 0.0 2.6 1.2 2.4 

Southern  I n t e r n e d .  T r o l l  10.6 4.4 0.7 2.7 3.8 9.8 5.3 
S e i n e  0.0 0.0 - 0.0 - 0.0 - 0.6 - - - 0.1 0.0 - 
T o t a l  10.6 4.4 1.3 2.7 3.8 9.8 5.4 

C e n t r a l  I n s i d e  T r o l l  0.3 2.9 1.2 0.7 1.1 0.0 1.0 
Se ine  0.0 0.6 0 .O 0.0 0.0 0.0 0.1 

G i l l  N e t  1.1 6.1 - 0.8 - - 3.0 0.3 - - 1.9 0.0 - 

T o t a l  1.4 9.6 2.0 1.0 4.1 0.0 3 .O 

Southern  I n s i d e  T r o l l  14.4 9.1 9.3 7.0 4.4 6.0 8.4 
S e i n e  12.0 12.6 9.8 18.4 9.8 2.6 10.9 

G i l l  N e t  5.4 6.0 16.7 8.4 8.5 19.9 10 -8 
Trap 0.0 2.0 0.7 0.3 0.1 0.0 0.5 
S p o r t  0.0 0.0 - 1.8 - 0.0 - 0.0 - - 0.6 - 0.4 - 
Tot a 1  31.8 29.7 36.5 34.1 23.4 30.3 31.0 

B r i t i s h  Columbia T r o l l  7.0 8.8 11.9 12.6 8.6 12 -2 10.2 
N e t  2.1 0.8 1.0 - 2.1 - 1.0 - - - 1.8 4.0 - 

Tot a 1  9.1 10.9 12.9 13.4 9.6 16.2 12.0 

Grand T o t a l  100 100 100 100 100 100 100 

Sample S i z e  (Tags) 8 5 182 144 211 238 99 



Table  13. Es t ima ted  h a r v e s t  d i s t r i b u t i o n  of Unuk R i v e r  coho salmon by 
a r e a  and g e a r  t y p e ,  1985-1987. 

Area 

Year (Percent )  

Gear 

Type 1985 1986 1987 Ave . 

Northern Outside 

Cen t r a l  Outside 

Southern Outside 

Cen t r a l  In te rmedia te  

Southern In te rmedia te  

Cen t r a l  I n s i d e  

Southern I n s i d e  

T r o l l  

T r o l l  
Se ine  

T o t a l  27.7 41.4 35.0 34.7 

T r o l l  11.2 2.7 33.5 15.8 

Seine  5.9 14.7 0.0 6.9 

T o t a l  17.1 17.4 33.5 22.7 

T r o l l  0.0 2.3 0.0 0.8 

T r o l l  5.3 4.6 7.9 5.9 
Seine  0.8 0.0 0.0 0.3 

T o t a l  6.1 4.6 7.9 6.2 

T r o l l  0.0 1.8 5.6 2.5 
G i l l n e t  3.1 3.9 0.0 2.3 

T o t a l  

T r o l l  9.3 5.5 0.0 4.9 
Seine  24.7 10.1 13.7 16.2 
G i l l  Net 1.4 0.6 4.3 2.1 
Trap - 1.1 0.1 0.0 0.4 

T o t a l  36.5 16.3 18.0 23.6 

B r i t i s h  Columbia T r o l l  6.7 10.8 0.0 5.8 

Grand T o t a l  

Sample S i ze  (Tags) 8 9 9 4 13 



Table 14. Est imated  h a r v e s t  d i s t r i b u t i o n  of Chickamin River  coho salmon by 
a r e a  and gear  type,  1984-1987. 

Area 

Year (Percent )  

Gear 

TYPe 1984 1985 1986 1987 Ave . 

Northern Out s i d e  T r o l l  0.0 0.0 2.9 3.0 1.5 

Centra l  Outside T r o l l  30.3 17.2 16.5 29.7 23.4 

Southern Out s i d e  T r o l l  0.0 9.3 11.0 19.1 9.9 
Seine 9.9 4.9 15.2 - 6.3 9.1 - 
Tota l  9.9 14.2 26.2 25.4 18.9 

Centra l  In te rned .  T r o l l  5.0 6.0 3.7 0.0 3.7 

Southern In t e rned .  T r o l l  8.9 3.0 6.9 4.1 5.7 
Seine 0.0 0.0 0.0 0.0 0.0 

Tota l  8.9 3.0 6.9 4.1 5.7 

Centra l  In s ide  

Southern Ins ide  

T r o l l  1.5 0.4 1.6 0.0 0.9 
2.9 G i l l  Net 4.4 2.2 0.0 2.4 

Tota l  4.4 4.8 3.8 0.0 3.3 

T r o l l  2.4 4.8 6.2 4.8 4.6 
Seine 22.3 26.8 14.5 3.7 16.8 

G i l l  Net 2.4 5.1 4.1 11.2 5.7 
Trap 10.1 0.0 0.0 0.0 2.5 

Sport  - 1.3 0.9 0.0 0.0 0.6 

Tota l  38.5 37.6 24.8 19.7 30.2 

B r i t i s h  Columbia T r o l l  3.0 13.4 15.2 18.1 12.4 
Net 0.0 3.8 0.0 0.0 1.0 - - 
Tota l  3.0 17.2 15.2 18.1 13.4 

Grand To ta l  

Sample S ize  (Tags) 



Table 15. Estimated survival rate of coded-wire tagged wild Hugh Smith Lake 

coho salmon smolts, 1981-1986. 

Year of 

out -migrat ion 

Estimated survival 

rate to age .1 

'~ange depending on whether tag loss estimates were attributed to juvenile 

tagging in 1980 or smolt tagging in 1981. 



Table 16. Estimated survival rates of predominantly age 1+ and older wild 
juvenile coho salmon from the time of tagging until entry into the 
fisheries the following year, 1979-1984. 

Stock 

Year of Tagginq 

1979 1980 1981 1983 1984 Ave . 

Speel Lake 

Berners River 2.9% 6.7% 5.9% 5.1% 5.2% 

Chilkoot Lake 7.0% 7.0% 

Chilkat ~ake. 15.2% 15.2% 

Ford Arm Lake 6.3% 9.6% 14.3% 10.2% 10.1% 

Politofski Lake 4.8% 2.2% 3.5% 

Warm Chuck Lake 5.8% 2.4% 4.7% 4.3% 

Klakas Lake 2.5% 4.0% 3.2% 

Hugh Smith Lake 

Average 6.0% 5.4% 5.9% 8.3% 6.7% 6.5%' 

 h he estimate for Chilkat Lake is based on an adjusted estimate of the 
escapement that equalizes the combined troll and purse seine harvest rate 
with the average for Chilkoot Lake and the Berners River. 

b ~ a n g e  depending on whether tag loss estimates were attributed to juvenile 
tagging in 1980 or smolt tagging in 1981. The mid-point of the range wa3 
used to compute averages. 

'overall average for all estimates. 



Millions 
Fish 

1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 

Year 

Decade Average 0.238 0.434 1.1 50 1.308 1.600 2.048 1.509 1.148 1.049 1.896 

Figure 1. Annual commercial catch of coho salmon in Southeast Alaska and 
decade averages, in millions of fish, 1890-1988. 



1 C h i l k a t  R i v e r  

2  C h i l k o o t  Lake 
3 B e r n e r ' s  R i v e r  

4  Auke Lake 
5 Taku R i v e r  

6  S p e e l  Lake 
7 C r e s c e n t  Lake 
8 Kadashan R i v e r  
9  F o r d  Ann Lake 

1 0  Salmon Lake 
11 P o l i t o f s k i  Lake 
1 2  Warm Chuck Lake 
1 3  K l a k a s  Lake 

1 4  Salmon Bay Lake 
1 5  S t i k i n e  R i v e r  
1 6  P o r c u p i n e  Creek  
1 7  R e f l e c t i o n  Lake 

1 8  McDonald Lake 
1 9  Unuk R i v e r  

20 Chickamin R i v e r  
21  Kegan Lake 

22 Badger  Lake 
23 Hugh S m i t h  Lake 

F i g u r e  2 .  Wi ld  coho salmon coded-wi re  t a g g i n g  l o c a t i o n s  i n  S o u t h e a s t  

A l a s k a ,  1976-1988. 
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Figure 3 .  Average weekly p ropor t i on  of t h e  t o t a l  coho salmon t r o l l  c a t c h  

( l i n e  graph) and e s t ima ted  t r o l l  c a t ch  of coded-wire tagged coho 
salmon form t h e  Berners  River,  Ford Arm Lake and Warm Chuck Lake 

(ba r  graph) i n  Southeas t  Alaska, 1982, 1983 and 1985-1987. 
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Figure  4 .  Average weekly p ropo r t i on  of t h e  t o t a l  coho salmon t r o l l  c a t c h  

( l i n e  graph)  and e s t ima ted  t r o l l  c a t c h  of  coded-wire t agged  coho 
salmon from Salmon Bay Lake (1986-1987), t h e  Unuk River  (1985- 
1987) and t h e  Chickanin River  (1984-1987) i n  Southeas t  Alaska.  
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Figure 5 .  Average weekly p ropor t i on  of t h e  t o t a l  coho salmon t r o l l  c a t c h  
( l i n e  graph) and e s t ima ted  t r o l l  c a t c h  of coded-wire tagged Hugh 
Smith Lake coho salmon (ba r  graph) i n :  (1) t h e  Nor theas t ,  
Northwest and Southwest Quadrants ;  (2)  t h e  Southeast  Quadrant  
and ( 3 ) ;  a l l  a r e a s  of Southeas t  Alaska combined, 1982-1987. 
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Appendix A.2. S t a t i s t i c a l  a r e a s  o f  S o u t h e a s t  Alaska b e l o n g i n g  t o  P a c i f i c  
Marine F i s h e r i e s  Cormnission (PMFC) a r e a s  and q u a d r a n t s .  

S t a t i s t i c a l  Areas 
( D i s t r i c t s )  Abbrev ia t ion  PMFC Area 

Northern Outs ide  NOUT 

C e n t r a l  Outs ide  COUT 

Southern  Outs ide  SOUT 

Southern  I n s i d e  SIN 

Southern  I n t e r m e d i a t e  SNTR 

C e n t r a l  I n s i d e  C I N  

S tephens  Passage STEP 

C e n t r a l  I n t e r m e d i a t e  CNTR 

Lynn Canal LYNN 115 

S t a t i s t i c a l  Areas 
( D i s t r i c t s )  Abbrev ia t ion  Quadran t  

Northwest 

Nor theas t  

Southwest 

S o u t h e a s t  



Appendix A.3. S t a t i s t i c a l  weeks used i n  r e c o r d i n g  and c o m p i l i n g  Southeast Alaska commercial f i s h e r i e s  
c a t c h  da ta .  

STAT YEARIDATE YEARIDATE 
WEEK 1 9 8 2  1 9 8 3  
1 O 1 O 1 - L  0 1 0 2 -  0 1 0 1  - 0 1 0 1  
2  0103  - 0109 0102  - 0108 
3 0110 - 0116 0109  - 0115  

YEARIDATE YEARIDATE YEARIDATE YEARIDATE YEARIDATE 
1 9 8 5  1986  1987 1 9 8 8  1 9 8 9  

0 1 0 1  - 0 1 0 5  0 1 0 1  ; 3 1 0 6 - - - 0 1 0 1  - 01113--0101 -- 0 1 0 2 ~ 0 1 0 1  - 0107 
0106 - 0112 0105  - 0 1 1 1  0104 - 0110 0 1 0 3  - 0109  0108 - 0 1 1 4  
0113 - 0119  0112  - 0118 0 1 1 1  - 0117 0110 - 0116 0115 - 0 1 2 1  
0120 - 0126 0119  - 0125  0118  - 0124 0117 - 0123  0122 - 0 1 2 8  
0 1 2 7 - - - 0 2 0 2 -  0126Tp0201  - 0 1 2 5  z -0131-  0124---0130 0129-;-0204 
0203 - 0209 0202 - 0208 0 2 0 1  - 0207 0 1 3 1  - 0206 0205  - 0 2 1 1  
0210 - 0216 0209  - 0215 0208 - 0214 0207 - 0213  0212  - 0 2 1 8  
0217 - 0223  0216 - 0222 0215  - 0 2 2 1  0214  - 0220 0219 - 0 2 2 5  
0224 0302- -0223-z -030r -0222  - 0228p0221  - 0227-0226 - -0304  
0303  - 0309  0302  - 0308 0 3 0 1  - 0307 0228  - 0305  0305 - 0 3 1 1  
0310 - 0316 0309  - 0315  0308 - 0314 0306 - 0 3 1 2  0312 - 0 3 1 8  
0317 - 0323  0316 - 0322  0315  - 0 3 2 1  0313 - 0319  0319  - 0 3 2 5  
0324 - 0330--0323---0329-0322-- 0 3 2 8 -  0320-; 0 3 2 6 - - 0 3 2 6 L - 0 4 0 1  
0 3 3 1  - 0406 0330 - 0405  0329  - 0404 0327 - 0402 0402  - 0 4 0 8  
0407 - 0413 0406 - 0 4 1 2  0405  - 0 4 1 1  0403  - 0409  0409  - 0415  
0414 - 0420 0413  - 0419  0412 - 0418 0410  - 0416 0416 - 0422  
0 4 2 1  -- 0427 - 0420;--(1426 0419  --- 0 4 2 5 - - 0 4 1 7 - - - - 0 4 2 3 - 0 4 2 3 - z - 0 4 2 9  
0428 - 0504 0427 - 0503  0426 - 0 5 0 2  0 4 2 4  - 0430 0430 - 0506 
0505  - 0 5 1 1  0504 - 0510 0503  - 0509  0 5 0 1  - 0507 0507 - 0513  
0512  - 0518 0 5 1 1  - 0517 0510 - 0516 0508  - 0514 0514 - 0520  
0 5 1  9- - 0525  -0518---0524-0517 -- 0523- 0515--- 0521-- -0521-- -0527 
0526 - 0 6 0 1  0525  - 0 5 3 1  0524  - 0530 0522  - 0528 0528  - 0603  
0602  - 0608  0 6 0 1  - 0607 0 5 3 1  - 0606 0529  - 0604  0 6 0 4  - 0610  



Appendix B.1. Estimated weekly p ropor t i on  of t h e  t o t a l  t r o l l  c a t c h  of 
coded-wire tagged Berners  River coho salmon, 1982, 1983, 
and 1985-1987. 

Year 
S t a t i s t i c a l  

Week 1982 1983 1985 1986 1987 Average 

To ta l  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Sample S i ze  2 5 7 7 5 0 8 7 4 3 



Appendix B.2. Estimated weekly proportion of the total troll catch of 
coded-wire tagged Ford Arm Lake coho salmon, 1982, 1983, 
and 1985-1987. 

Year 
Statistical 

Week 1982 1983 1985 1986 1987 Average 

Total 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Sample Size 37 8 3 4 9 8 5 6 5 



Appendix B.3. Estimated weekly proportion of the total troll catch of 
coded-wire tagged Warm Chuck Lake coho salmon, 1982, 1983 
and 1985-1987. 

Year - 
Statistical 

Week 1982 1983 1985 198 6 1987 Average 

- - 

Total 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Sample Size 2 0 6 2 1 6 2 3 5 



Appendix B . 4 .  Estimated weekly p ropor t ion  of t h e  t o t a l  t r o l l  c a t ch  of 
coded-wire tagged Salmon Bay Lake coho salmon, 1986-1987.  

S t a t i s t i c a l  
Week 

Year - 
1986 1987  Average 

Total 1.0000  1 .0000  1 .0000  

Sample Size 4 7 2 5 



Appendix B.5. Est imated weekly p ropor t i on  of t h e  t o t a l  t r o l l  c a t ch  of 
coded-wire tagged Unuk River coho salmon, 1985-1987. 

S t a t i s t i c a l  
Week 

Year - 
1985 1986 1987 Average 

T o t a l  

Sample S i z e  



Appendix B.6. Estimated weekly p ropor t ion  of t h e  t o t a l  t r o l l  ca tch  of 
coded-wire tagged Chickamin River coho salmon, 1984-1987. 

Year 
S t a t i s t i c a l  

Week 1984 198 5 1986 1987 Average 

To ta l  1.0000 1.0000 1.0000 1.0000 1.0000 

Sample S ize  11 17 3 0 17 



Appendix B.7. Estimated weekly p ropor t i on  of t h e  t o t a l  t r o l l  c a t ch  of 
coded-wire tagged Hugh Smith Lake coho salmon, 1982-1987. 

Year 

S t a t i s t i c a l  
Week 1982 1983 1984 1985 1986 1987 Average 

To ta l  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Sample S i z e  64 107 6 7 114 15 5 52 



Appendix B.8. Estimated weekly proportion of the total troll catch of 
coded-wire tagged Hugh Smith Lake coho salmon in the 
Northwest, Northeast and Southwest Quadrants,.1982-1987. 

Year 
Statistical 

Week 1982 1983 1984 1985 198 6 1987 Average 

Total 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Sample Size 44 7 3 4 4 8 7 128 4 5 



Appendix B.9. Est imated  weekly p ropo r t i on  of t h e  t o t a l  t r o l l  c a t c h  of 
coded-wire tagged Hugh Smith Lake coho salmon i n  t h e  
Southeas t  Quadrant,  1982-1987. 

S t a t i s t i c a l  
Year - 

Week 1982 1983 1984 1985 1986 1987 Average 

2 5 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
2 6 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
2 7 0.0386 0.0000 0.0000 0.0000 0.0000 0.0000 0.0064 
2 8 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
2 9 0.0000 0.0227 0.0000 0.0614 0.0000 0.0000 0.0140 
3 0 0.0250 0.0542 0.0000 0.0292 0.0000 0.1350 0.0406 
3 1 0.1266 0.0613 0.0000 0.1771 0.0797 0.2883 0.1222 
3 2 0.0000 0.0934 0.0000 0.1595 0.0735 0.1139 0.0734 
3 3 0.1874 0.0000 0.0000 0.1377 0.0730 0.2940 0.1154 
3 4 0.0692 0.2711 0.0000 0.0000 0.0000 0.0000 0.0567 
3 5 0.1213 0.1284 0.3086 0.1622 0.2347 0.0000 0.1592 
3 6 0.1659 0.0723 0.1483 0.0745 0.1638 0.1688 0.1323 
3 7 0.0774 0.2026 0.4327 0.1247 0.1243 0.0000 0.1603 
3 8 0.0253 0.0784 0.1104 0.0737 0.2510 0.0000 0.0898 
3 9 0.1633 0.0156 0.0000 0.0000 0.0000 0.0000 0.0298 

T o t a l  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 

Sample S i z e  20 3 4 2 3 2 7 2 7 7 
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